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FIGURE 5 
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FIGURE 6 



1 75 amino acid variant 

MTPLGPASSLPQSFLLKCLEQVRKIQGDGAALQEKLCA 
TYKLCHPEELVLLGHSLGIPWAPLSSCPSQALQLAGCLS 
QLHSGLFLYQGLLQALEGISPELGPTLDTLQLDVADFAT 
TIWQQMEELGMAPALQPTQGAMPAFASAFQRRAGGVL 
VASHLQSFLEVSYRVLRHLAQP (SEQ ID NO: 1). 

174 amino acid variant 

TPLGPASSLPQSFLLKCLEQVRK1QGDGAALQEKLCATY 
KLCHPEELVLLGHSLGIPWAPLSSCPSQALQLAGCLSQL 
HSGLFLYQGLLQALEGISPELGPTLDTLQLDVADFATTI 
WQQMEELGMAPALQPTQGAMPAFASAFQRRAGGVLV 
ASHLQSFLEVSYRVLRHLAQP (SEQ ID NO: 2). 
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FIGURE 7 



Testing growth conditions - washing IBs 



37°C, 1mM (final) IPTG 


IB yields (-0.7-1O/U 




Media 


Buffered pH 


Time 


wet IB pellet (mg) 


1. 


LB 


n/a 


5hr 


120 


2. 


TB 


7.4 (K-P0 4 ) 


5hr 


230 


3. 


TB 


6 (MES) 


5hr 


170 


4. 


LB 


n/a 


o/n 


190 


5. 


TB 


7.4 (K-P0 4 ) 


o/n 


250 



Cell samples, loaded equally by ug 

(better expression of overnights more apparent) 



1. #1 lysate. supe 

2. m lysate, peilet 

3. #1 final IB 

4. #2 lysate, supe 

5. #2 lysate, pellet 

6. #2 final IB 

7. #3 lysate, supe 

8. #3 lysate. pellet 

9. #3 final IB 



10. #4 lysate, supe 

11. #4 lysate. pellet 

12. #4 final IB 

13. #5 lysate. supe 

14. #5 lysate. pellet 

15. #5 final IB 




Purified IB's are shown in lanes 3, 6, 9, 12 and 15. Note IB lanes loaded at approximately 
l A the amount of the preceding lane (based on predicted pellet weight). 
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FIGURE 8 



Western Blot Analysis of Refolded G-CSF 
Native Polyacrylamide Gel Electrophoresis 



G-CSF020604 and G-CSF021004 came from Che same batch of 
refolding reaction. The only difference was that G-CSF021004 
was saved from the flowthough of G-CSF020604 by adjusting pH 
and reloading onto SP Seph arose. OCSF021804 was a separate 
refolding batch. 



1 



2 3 4 




Lane 1, Neupogen 
Lane 2, G-CSF020604 

(active) 
Lane 3, G-CSF021004 

(inactive) 
Lane 4, G-CSF021804 

(to be assayed) 



After SP-sepharose you see only one band by Coomassie stain or Western. 
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FIGURE 9 



H 2 N 



"OH HOOC. XHCOKJCHlOHJCHaNHC^tCH^aNHCfOOrC^OCHaCH^CH^NHR 1 



H 2 N 



'OH HOOC^ <0' CH^OHjCHCOHJCHjNHCCH^eNHC^OtCH^OCHaCH^eOCCH^dNHR 1 




HOOC. .0. ^CHCOHJCHtOH^HjNHCCOXC^NHC^KCHaJ^OCHaC^OfCH^NHR 1 



NHC(0)CH 3 



NHC(Q)CH 3 



SKC(0)CH 3 



OH HOOC^ ^O. .C^OHJCHCO^CH^NHCCOKCH^JNHR 1 



HHC(0)CH s 



OH HOOC. ^,0. . CH (OH) CH{OH)CH a NH(CH2)eN HR 1 



NHC(0)CH, 



HOOC. ^.O. CHCO^CHCO^CHaNHCtOXCH^OCHaCHjJcOCCH^^NHR 1 



NHC(0)CH 3 



HOOC^ .O. .CH{0H)CH(OH)CH 2 NHC(O)O(CH 2 ) b (0CH 2 CH2)cO(CH 2 ) li NHR , 



OH 



HO 





HO 




NHC(0)CH 3 



HOOC^ >0^ ^CHCOH^OHJCHaOCCHjJtXpCHaCHzJoOCCH^NHR 1 
NHC(0)CH 3 

HOOC^ ^O^ ^CH(OH)CH(OH)CH 2 NHR 1 
NHC(0)CH a 



and 



° H<7 



WO 2005/055946 



10/24 



PCT/US2004/041004 



FIGURE 10 



H00C v> ^0> s ^^CH(OH)CH(0H)CH 2 OH 



HjN- 



0 Ha 



OH 



NHCCOXCH^^NHCtOJCCH^OCHaCHjJeOCCH^NHR 1 



HOOC>^ ^CH(OH)CH(OH)CH 2 OH 



HOOC^ ^O^ ^,CH(OH)CH(OH)CH 2 OH 
NHCCH^NHR 1 




NHC(0)(CH2).NHR' 



CH(OH)CH(OH)CH20H 

NHCtOJCCH^NHCfOOCCH^^OCHiCH^cO^H^NHR 1 : 



HOOC^ ^.CH(OH)CH(OH)CH20H 

NHCCH^NHCCOOCCH^^OCHjCH^OCCH^NHR 1 

HOOCs^ >-Os^ ^CH(OH)CH(OH)CH 2 OH 

NHCCOJCCHJ^OCHaCH^eO^H^NHR 1 



H 2 N 



HOOC v> .O v> ^CH(OH)CH(OH)CH 2 OH 



; and 




HO 



OH 




■O' P \ Q ^p^NHC(0)0(CH 2 ) b (OCH 2 CH 2 ) c O(CH 2 ) d NHR 1 
OH 



HOOC^ ^CH(OH)CH(OH)CH 2 OH 

NHC(0)0(CH 2 ) b (OCH 2 CH 2 ) e O(CH 2 ) d NHR 1 
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Protein 


Organism EC# 


GenBank / GenPept 


PDB 1 

SwissProt j 3D 1 






Arabidopsis s^&S ;j[iid/* 
thaliaha 







At1g08660/F22O13.14 



8 90 



Arabidopsis 
thaliana 



Bos faurt/s 



n.d. 



AC003981 AAF99778.1 Q8VZJ0 
AY064135AAL36042.1 Q9FRR9 
AY1 24807 AAM70516.1 

NC_003070NP_1 72342.1 

NM 1 80609 NP 850940.1 



hVd. 



cc-2,3-sialyltransferase Sos fauo/s n.d. 
(ST3GAL-IV) 

a-2,3-sialyltransferase " Sos taurus n.d. 

(St3Gal-V) :/ ; 

cc-2,6-sialyltransferase Bos taurus n.d. 
(Siat7b) 

a-2,8-sialyltransferase; ivi Mos taurus . 

(SI^T8A) X-f& : ^".^r/ ' .";-*-SK/v''- ".rV 

ot-2,8-sialyltransferase Sos taurus 
(Siat8D) 

oc^,8isialy.ltta:pe^ase, 0 fei; ,: >!J ^^^^!^ s ^ : ifc ' -• :^dt^^Aj><0^563^CSG28696;1 : 




AJ585768-CAE51 392.1 
AJ620651 CAF05850.1 



2 4 99 ^^9941 8^^^^0.1 
n.d. AJ699421 CAG27883.1 



STX8Sioc^l 1 1 (Siat8<E>)V 
CMP a-2,6- 

sialyltransferase (ST6Gal 
I) 

siaiyltransferase 8 J 
(fragment) : 
siaiyltransferase ST3Gal- 

II (Siat4B) 

siaiyltransferase ST3Gal- 

III (Siat6j^r.;. .>: ^ . . 
siaiyltransferase ST3Gal- 
VI (Siat10) 
ST3^aia^^^ 
St6GalNAc-VI 

. CDS4 " i/: %Xv 
' '* iri*s" ■ . \; 

polysialyltransferase 
(PST) (fragment) ST8Sia 
IV 

polysialyltransferase. 
(S^)^fragr^^TBSia 

oc-2,3-sialyltransferase 
ST3Gal I (Siat4) 

ct-2,8- 

polysialyltransferase 
ST8Sia IV 

Gal P-1 ,3/4-GlcNAc cc- 
2,3-sialyltransferase 
St3Gal II (fragment) 

ttT2&-sialyltraosferase , 

a-2,3-sialyltransferase 
ST3Gal II (SiatS) 

a£2;3-sialyltraosferase 
Sf3GaUII(Siafe) 

oc-2,3-sialyltransferase 
ST3Gal IV (Siat4c) 



Bos taurus 

\^Bo$ taurus? 
Bos taurus 



Bos taurus^ 

... ••"•> 

Bos taurus 



2.4.99.1 Y15111 CAA75385.1 018974 
NM_1 7751 7 NP_803483.1 

- n:d-/*^' AF4500S8MAC470i8.1 <Q8WN13 '- f/ 



n.d. AJ748841 CAG44450.1 
■h.;d: AJ741S42CAG4445T.1 



n.d. AJ748843 CAG44452.1 



Sos faurus n.d. AJ620949 CAF06586.1 

^QferictfiSstoma n:c( j ^ A^iW89AAIVI1 887^1- • 08T773^# ^ 

Cercopithecus 2.4.99.- AF210729AAF17105.1 Q9TT09 
ae//7/ops 

* ^ m in^s£a^^li^^ AJ6^8*f5^^^73.1 ^ 



C/ona intestinatis 
Cricetulus griseus 2.4.99.- 



-AAE28634 Q64690 
Z46801 CAA86822.1 



Cricetulus griseus 


n.d. 


DaQi^prid.]- 


n.d. 


Danio rerio 


n.d. 


Dariioirerio 


n.d. 






Danio rerio 


n.d. 



AY266676 AAP22943.1 Q80WK9 



AJ783741 CAH0401 8^1 

AJ626821-CAf2^9Vi^.^^^%^--. 
AJ744809CAG32845.1 
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Protein 



ocSP^p^Masferase ? v 

SWQaTOr^iatS-related) 

a-2,6-sialyltransferase 

ST6Gali(Siat1) 

cc-2 ,6-sralylffansferase 

ST6GalNM!Msiat7,B) : . 

Ct-2,6-sialyltransferase 

ST6GalNAc V (Siat7E) 

(fragment) 

oc£^sia1^pK'sferas^ 
sf^lN^^SiatrF)* - 
(fragiiient)^^-.--^ift, - ^ 
cc-2,8~sialyltransferase 
ST8Sia I (Siat 8A) 
(fragment) 

ot-2,8-sialyltransferase ? - 
ST8Sia III (Siat 8C> 
(fragment) 

00-2,8-sialyltransferase 
ST8Sia IV (Siat8D) 
(fragment) 

a-2,8-:'sialyltransfera$e 
ST8Sia V(Siat8E). 
(fragment) - i , ; . w V 
a-2,8-sialyltransferase 
ST8Sia VI (Siat 8F) 
(fragment) 

. P-gaTactosamide 0^2,6- > 
sialyltransferase ll 'S 
(ST6Gal 11).^ & 
N-glycan cc-2,8- 
sialyltransferase 

ST3Gal Ill-related (siat6r) 



St3Gal-V 
st6GalNAc-Vl^: 

cc-2,6-sialyItransfera$e 
(CG4871) ST6Gal I 



a-2,3-sialyltransferase 
ST3Gal I 

oc-2^3rsia lyltransferase 

cc-2,3-sialytransferase 
(ST3GAL-II) 

(Siat7^ . . 
0C-2,6-sialyltransferase 
ST6Gal I 

a-2,6rsjalyltransferase 

ct-2,6«sialyltransferase 
ST6GalNAc )J 

cc-2;6-sialyltransferase 
ST6GalNAc III (SIAT7C) 
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FIGURE 11 B 



Organism 



FD0ic£ferid ■">■ 
Danio rerio 
Pernio' rerio. 
Danio rerio 



^:C^aiv^erio 
Danio rerio 



^xDari'mrerio: 

. k ' ' ' u, " 



Danio rerio 



Daniorerio 



Danio rerio 



Darii&feno ^ 



Danio rerio 



Danioireno 



Danio rerio 
% Danio ferio f*/ 

Drosophiia 
melanogaster 



£ ^ Jfec Gal!&s;gallus t i 

Spy , 3 v :^^r:..^; 

Ga//us £a//us 

„ ~ G^Ijjs^IIus^ 

Gailus gallus 

■: i: ^ ^Galiu&allus^^ 

Ga//a$ ga//us 

* .V- ^4 .GalluV gallus, 



Gallus gallus 



Gallus gallus 



PCT/US2004/041004 



GenBank / GenPept SwissProt 




AJ646874CAG26703.1 




n.d?^ AJ715535CAG29374.1 



nd. AJ715543CAG29382.1 
n.d. AJ71 5545 CAG29384.1 



An d. |tr AJJ^j 5546 C^29385§1 
n.d. AJ715551 CAG29390.1 



15 d f? j^AJ62f7627 CAF29495J1 



n.d. BC050483AAH50483.1 Q7ZU51 
AY055462AAL17875.1 Q8QH83 
NM_1 53662 NP_705948.1 




n.d. AJ61 9960 CAF04061 .1 
-^d'^ ^060932A^60932 o 1 ! - ^ 

^ ^ A3620947x5^R0q5iB4.1 v ? , \ r . - . - 
2.4.99.1 AE063465AAF47256.1 Q9GU23 
AF21 8237 AAG1 31 85.1 Q9W1 2 1 
AF397532AAK92126.1 
AE003465AAM70791.1 
NM 0791 29 NP 523853.1 



NM_1 66684 NP_726474.1 



-^Kd^,Vp8 

^ ^627S204C^2^0^'.^ #W 
2.4.99.4 X805O3 CAA56666.1 Q1 1200 

NM_20521 7 NP_990548.1 
2W99 - ? "AF03T250 '/^Cl 41 6'3"l "073724, ? ; 

n.d. AJ585761 CAE51385.2 



2.4.99.1 X75558 CAA53235.1 Q921 82 
NM 205241 NP 990572.1 

2:4.99:3,,; ^p^^t^^^ts^^. 

•••• "#'^S^l4&C^^^^f 
;; ' ■ • NMl2052^0 ^9®§W1^:^? - 
2.4.99.- X77775AAE68030.1 Q92184 
NM_205233 CAA5481 3.1 
NP_990564.1 
n.d. AJ634455CAG25677.1 ■ ■ y 
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FJGUREJ1C 



Protein 



a-2,6-sialyltransferase 
ST6GalNAc V (SIAT7E) 
(fragment) 



Organism 



Gallus gailus 



n.d. 



GenBank / GenPept SwissProt 



AJ646877CAG26706.1 



cc-2,8-sialyltransferase 
(SIAT8B) 

a^8^ialy|ra 11 sfera|§5^"'' 

cc-2,8-sialyitransferase 
(SIAT8F£ 

oc-2 ,8rsyalyltrarlsfe raseM " 
ST8Si(t-V (SlAf 8G) W' . - 
P-galactosamide ot-2,6- 
sialyltransferase II 
(ST6Gal II) 

GM3 synthase (SIAT9)" 

polysialyltransferase 
ST8SialV _ 

(x^2,3TSiaiyItransferase^' ? 
ST3GalT *v; 



|U Gallus ^af up - , ^.99.- :'/^j7^^^^^^^^^83, 
' Gaiit^gaUM ^ "** n.d? " AJ699419CAG27881.1 

Gallus gallus 



n.d. 



AJ699424 CAG27886.1 



Ga//i/s ga//ys 



n.d. 



AJ627629 CAF29497.1 



■ '4t- 



a-2,3-sialyltransferase 
ST3Gal II 



a-2,3-sialyItransferase 
ST3Gal Hl|SiaT6) . % - 



. Gallus gallus T t / 
Gallus gallus 



Homosa&i&psi 



Homo sapiens 



Jiqmo 's&pjens 



"Ay": "ft" **«»-«.. .S-'i^tt -' 

Q42399 



2^9:9 ^^5255A^835mi 
2.4.99.- AF008 1 94 AAB951 20. 1 

E99?4>^p95^^366;t2.'i ' _ 

' - ^0159321^^^87^ 1 «W0677?#? 
%l L13972 X AAC37574.1 .Q9UN51 
^F15522feAAD2^238.1 M & 
,^86191 A^^7?,1 Jf- ,,• ,.. 
i aC018357AArM8357.T ,«£ 
NM_003033NP£003024.1 
NMr1 73344 NP^775479:1 = 
2.4.99.4 U63090AAB40389.1 Q16842 
BC036777 AAH36777.1 000654 
X96667 CAA65447.1 
NM 006927 NP 008858.1 





NM_1 74970 NP_777630.1 
NM_17497_2 NP_777632.1 
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FIGURE 11D 



Protein 



oc.-2,3-sialyitransferase 
ST3Gal IV 



Organism 



Homo sapiens 



GenBank / GenPept SwissProt 



2.4.99.- 



Q11206 
060497 
Q96QQ9 
Q8N6A6 
Q8N6A7 
Q8NFD3 
Q8NFG7 



^2 3 3-sialy|transfer%ei 
ST3Gal VI / 



a-2,6-sialyltransferase 
(ST6Galll;KIAA1877) 



L23767AAA1 6460.1 
AF035249AAC14162.1 
BC01 0645 AAH 10645.1 
AY040826AAK93790.1 
AF616602AAM66431.1 
AF516603AAM66432.1 
AF516604AAM66433.1 
AF525084AAM81 378.1 
X74570CAA52662.1 
CR456858CAG33139.1 
NM_006278 NP_006269.1 

&h r AB0229J§;bM^^>v 
AX886023 C^OO^jpi: 

.NM^ooftigor^ioQ^i 1 AA&i 




Homo sapiens 



0C^2 1 6rSiaJ^ltrahsferaset' , 
(ST6GA£NA<^jTl) ' 



oc-2,6-sialyltransferase 
(ST6GalNAc V) 



0t2,6-sialyHranjsferase 
(S*'hM)\fJ6Q^INAc#: 



cc-2,6-sialyltransferase 
ST6Gal I 



n.d. BC008680AAH08680.1 Q86Y44 
AB058780 BAB47506.1 Q8IUG7 
AB059555 BAC24793.1 Q96HE4 
AJ512141 CAD54408.1 Q96JF0 
AX795193CAE48260.1 
AX795193CAE48261.1 
NM 032528 NP 115917.1 




Homo sapiens 



Homo sapiens 



n.d. 



AJ507291 CAD4537d;i 



NMVd529S6 NPF6945t^1 
BC001201 AAH01201.1 
AK056241 BAB7 1127.1 
AL035409CAB72344.1 
AJ507292CAD45372.1 
NM 030965 NP 112227.1 



J : 2.4^99/- 



Q9Bvll^ 



/Q9UJ.37 



Homo sapiens 



0^2,6-sialyltraffsferase Z 
ST6GalNA0 ? (^^^ 

' , * 3 _Vr / - 

a-2,8- 

polysialyltransferase 
ST8Sia IV 

0-2,8-sialyltransferase 
(GD3 synthase) ST8Sia I 

\ . :^ :f ' ;li % 

' 1 ' l . • f " ' 

• ♦•»- • .^V->v ; ; • ■ .'.-iY 



ct-2 ( 8-sialyltransferase 



AiQ<^456;Ne^^ 
2.4.99.1 BC031476AAH31476.1 P15907 
BC040009AAH40009.1 
A1 7362 CAA01 327.1 
A23699CAA01 686.1 
X17247 CAA35111.1 
X54363CAA38246.1 
X62822CAA44634.1 
NM_003032NP 003023.1 
NM 173216 NP 775323.1 

Hj^ 



Homo sapiens 



Homo sapiens 



2.4.99.- L41 680 AAC41 775.1 
BC027866AAH27866.1 
BC053657AAH53657.1 
NM 005668 NP 005659.1 



Q8N1F4 
Q92187 
Q92693 



2.4 99.8 $: L32867AAA6236U1S- cTQ86X 
"-.V'J? < < XL413494 AAC375J36111 >Q92j 




Homo sapiens 2 .4 .99.- 



NMJ)03034 NP^003025.1;. 
L29556AAA36613.1 




Q92186 
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Protein 



FIGURE11E 



Organism 



ST8Sia II 



GenBank / GenF 



ST8Sia 111^^^^ , J 

cc-2,8-sialyltransferase 
ST8Sia V 




U82762AAB51 242.1 
U33551 AAC24458.1 
BC069584AAH69584.1 
NM_00601 1 NP 006002.1 



PDB 

SwissProt J 3D 



Q92470 
Q92746 



mm 

Homo sapiens 



'ENSR0000002022S 



2.4.99.- U91641 AAC51727.1 
CR457037 CAG333 1 8. 1 
NMJ)13305NP_037437.1 
<AC023295^ 



■'•1' 



lactosylceramide ot-2,3- 
sialyltransferase (ST3Gal 
V) 



Homo sapiens 




2.4.99.9 



Q9UNP4 
094902 



/V-acetylgalactosaminide 
a^.e-sialyltransferalse 
(ST6GalNAc VI) 



AF105026AAD14634.1 
AF1 1941 5 AAF66 146.1 
BC065936AAH65936.1 
AY152815AA016866.1 
AAP65066 AAP65066. 1 
AY359105AAQ89463.1 
AB018356 BAA33950.1 
AX876536CAE89320.1 
NMJ303896NP 003887.2 
Homo sapiens * 2.4.99 « > BW06564?Wl0656*;^ Q969X2 , * 
: - . % ,.. .--*r -V BC007802 A^7802^^ t Q9H8^ ,, , 



A/-acetylgalactosaminide 
a-2,6-sialyltransferase IV 
(ST6GalNAc IV) 




Ho/tjo sapiens 2.4.99.- 



ST8SIA-VI (fragment) .i^^l 
unnamed protein product 

Gal P-1,3/4-GlcNAca- ; 
2,3-sialyltransferase 
(ST3Gal III) . 



(H$mq sapiens 

Homo sapiens 

Mesocricetus 
auratus 



n.d. 
n.d. 



AF1 27142 AAF001 02.1 Q9H4F1 

BC036705 AAH36705.1 Q9NWU6 
-AAP63349.1 Q9UKU1 

AB035172BAA87034.1 Q9ULB9 

AK000600BAA91 281.1 Q9Y3G3 
Y17461 CAB44354.1 Q9Y3G4 

AJ271734 CAC07404.1 

AX061620 CAC24981.1 

AX068265CAC27250.1 

AX969252CAF1 4360.1 
NM_014403 NP_055218.3 
NM 1 75039 NP 778204.1 

xig?29i 725 'Tv^BSBBShos^ 

Q9HAA9 



AK021929 BAB1 3940.1 
AX881696 CAE91353.1 
2.4.99.6 AJ245699CAB53394.1 'Q9QXff6^;:^ 
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FIGURE 11F 



Protein 



GalP-1.3/4-GlcNAc<x- 
2,3-sialyltransferase 
(ST3Gal IV) 

GD3 SYnthas>](fr4gment) 

polysialyltransferase 
(ST8Sia IV) 

a-2 t 3-siaiyjtransferase y . \St3gali , 
ST3GalV * v p^f " V yX. 



oc-2,3-sialyltransferase 
ST3Gal tl 



St3gal2 



Organism 



Mesocricetus 
auratus 

Mespcricetus 
auratus ,„ " 
Mesocricetus 
auratus 

Mus'musculus . 
Mus musculus 



oc-2,3-sialyltransferase 
ST3Gal III 



cc-2,3-sialyltransferase 
ST3Gal IV 



St3gal3 Mus musculus . 



St3gal4 Mus musculus 



a-2,3-sialyltransferase 
ST3GalVI 



St3gal6 Mus musculus 



cc-2,6-sialyltransferase St6galnac2 Mus musculus 
ST6GalNAc II 




•9 V /T^^ 1 "', , V. 

cc-2,6-sialyltransferase St6gal2 Mus musculus 
ST6Gal II 



oc-2,6-sialyltransferase r St6galnac1 Mus musculus 
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